secretion has been advocated to accelerate the process of bone repair. Thymic and pancreatic extracts have had very strong advocates, but there is nothing that I have found in the literature on the subject, or have discovered by personal test, that indicates any constant action with such glandular extracts. On the other hand, people who have definite glandular irregularities, such as parathyroid or thyroid deficiencies, may have union retarded thereby, and it is obvious that a restoration of the normal glandular balance will be of benefit in such cases. This is most commonly seen in diabetics, where the giving of insulin makes the healing of bone take place in the normal time. Certain systemic diseases affect the rate of healing of fractures, such as syphilis, scurvy, and active rickets. Union takes place when adequate treatment has been given for these conditions. Pathological Bonie.-Fractures through pathological bone usually do not heal in a normal manner. The explanation is probably that the action of the haematoma cavity walls is interfered with-for example, if the fracture is through a secondary cancerous deposit the great mass of the potential cavity wall is formed by cancerous tissue, which will grow itself instead of forming potential bone. On Hendry, reported four cases of delayed gas gangrene. The wounds had been healed for several years, and there was no clinical evidence that these organisms were present in the tissues when subsequent operation on bone was performed. In view of these possibilities I regard it as important that the nature of the original infection should be ascertained, so that the patient may be immunized by sera or vaccine previous to any operative procedure. Even in mild cases it is wise to wait six months after healing of the wound before operating, and in all cases it is safer to excise all scar tissue and remove any foreign body which may be present-before operation to restore continuity of the bone is undertaken.
Another consideration that will influence us in the treatment of non-union is the condition of the limb. Every effort should be made to restore the tone of the muscles and other tissues by massage, physiotherapy, active exercise, etc., as the prognosis, I am sure, is influenced by this.
The next question which arises is the treatment of non-union in cases that are complicated by a lesion of one of the main nerves. This is a problem that was common in war surgery but seldom presents itself to-day. Our experience has been that in cases in which there is a loss of one or more inches of nerve, suture of the nerve should have priority to operation on bone, for two reasons. First, because recovery after nerve suture takes longer than bone union, and, secondly, because the presence of non-union may allow end-to-end suture of the nerve, which may not be possible after continuity of the bone is established. 
Cases of Non-union requiring Operation
In some cases removal of the fragments will give the best functional result. I am satisfied that in old-standing cases of non-union of the patella and olecranon removal of bone and re-establishment of continuity of the extensor apparatus is the most satisfactory method of relieving pain and improving function. In cases of pain associated with non-union of the internal malleolus. removal of the fragment is preferable to operation to re-establish union.
Ununited Fracture of the Long Bones Having dealt with cases of non-union of the long bones in which restoration of continuity was not desirable, and having a-dmitted that I am not familiar with many of the methods advised for the treatment of this condition, I propose to confine myself to the surgical methods which I personally adopt to promote union in these cases. The war taught me that a gap in continuity of bone could only be bridged successfully by means of an autogenous bone graft. We learned that the method established by Diagram illustrating subcortical exposure of the site of fracture.
Albee of utilizing a graft consisting of periosteum, cortex, and endosteum, and inserting this into a gutter prepared for it in the correctly aligned receiving bone, would, if given adequate contact and post-operative fixation, result in re-establishment of continuity. I believe that this is true to-day, and where a gap in the bone has to be bridged I regard an autogenous bone graft as essential. I have, however, learned that, in cases in which there is non-union without loss of bone, the bone graft is not necessary to obtain union. This observation is based on -experience of the treatment of flail joints during the war.
Restoration of stability in the flail, shoulder and the flail elbow, where there was much loss of bone, presented a THE BRITISH MEDICAL JOURNAL 222 JULY 29, 1939 new problem. In opening a discussion on this subject at a meeting of the British Orthopaedic Association in 1919 I advised that the ends of the bones should be exposed and freshened, not by the usual subperiosteal method, but by removal of cortical bone together with its periosteum and muscular attachments. This lFft us with the freshened bone surfaces which could be approximated, and also islands of living bone which, when sutured in relation to the joint, increased the area of living bone contact. This experience has entirely altered my method of approach to the surgery of bone, and I have found it of particular value in the treatment of ununited fractures. The principles of the method are:
1. A direct incision to bone. 2. Define the bone outline by means of two light Lane's elevators, inserted subperiosteally about one and a half inches above and below the site of fracture.
3. Expose the fracture by removing bone consisting of a thin layer of the cortex together with its periosteum and muscle attachments intact. 4. Remove the fibrous tissue at the site of fracture and, as the fragments are angulated outwards, raise similar living fragments of bone from the distal side.
5. Open the medullary cavity and make sure that the ends of the fracture are truly freshened.
6. Reduce the fracture and suture the islands of living bone in relation to the line of fracture so that they have contact with both fragments.
7. Maintain fixation of the fracture until consolidation is established.
The following The ununited congenital fracture of the lower third of the tibia is still to me the most difficult problem, and where the fibula is also ununited I have had no surgical success by any method. In two out of six cases of which we have records, where the fibula was intact, transposition of this bone has resulted in restoration of continuity of the tibia.
Summary of Conclusions
That the Wassermann reaction should be ascertained in all cases of delayed union or non-union of fractures.
That the degree and nature of previous infection should be investigated in cases of compound fracture.
That the question-wh-ether. restoration. of union of the fracture will improve function should have careful consideration. In some cases restoration of union may reduce the functional usefulness of the limb; in others an alternative operation, such as removal of fragments or osteotomy, may be the operation of choice.
That a gap between the bone ends can only be bridged by means of an autogenous bone graft.
That when non-union is present with the fragments in contact, uniformly successful results can be expected by the use of the subcortical method described.
That in cases of loss of bone resulting from osteomyelitis of the tibia, transposition of the fibula by the two-stage method can be relied upon to reduce shortening and restore stability to the limb.
That the results of surgical treatment for congenital non-union of the tibia are very unsatisfactory. 
